quite similar to humans. But progress has been slow because of fears new viruses may be transmitted from pigs to humans in a transplanted organ, and the rapid rejection of any pig organ.
Earlier work has produced transgenic pigs that produce proteins that can protect the organs from some immune attack. But the latest work involved knocking out the gene for galactosyl-transferase needed to make the sugar. The new cloned piglets have one copy of the gene disrupted but can still make the sugar with the other copy of the gene. Conventional breeding is likely to used to create a double knock-out that should not produce any of the sugar and so
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Dolly clouds cloning hopes
Last month's announcement of the birth of piglets lacking a gene crucial in the acute rejection of organs for human transplant created much excitement in both the media and markets but Dolly, the veteran cloned sheep, cast a cloud of uncertainty over the new advances. Nigel Williams reports. "This is an inefficient procedure. We were always aware that there was a risk that we would find things like this. We were very disappointed and very concerned for the animals," he said.
"We will never know in the case of Dolly whether the condition is because she is cloned or whether it is an unfortunate accident that she developed arthritis. What's very important is that not only we at the institute, but others who produce cloned animals should monitor their health throughout their entire life span."
Vets at the institute have put her on anti-inflammatory drugs and prescribed a weight-loss and exercise programme.
"Arthritis is not unknown in this age of sheep," says Dolly's vet, Tim King. "The strange thing about Dolly is that arthritis normally affects the elbow in sheep. In Dolly her hip and knee joints are affected."
Animal cloning is already known as an unreliable and risky procedure. It took 276 unsuccessful attempts before Dolly was produced. Many cloned animals which are carried to term die shortly after birth and suffer deformities. The University of Missouri team implanted 3,000 embryos in 28 surrogate sows to get seven piglets born last autumn.
Some scientists believe the problem is their inability to reproduce the process of 'imprinting'.
Even though the few clones which make it to adulthood, such as Dolly, may have seemed healthy, there have already been signs that at the cellular level, they were 'pre-aged' from birth. The ewe from whose cells Dolly was cloned was six years old, so some have argued that she is, in some sense, eleven.
Wilmut said the development of arthritis in Dolly was only one minor new doubt to add to the pile. "I don't regard this as a major setback," he said.
However, considerable hurdles and doubts remain before transplants may be possible. In the UK any proposal would have to get the approval of the Xenotransplantation Interim Authority, chaired by Lord Habgood, former bishop of York. And any application is likely to be some years away, a spokesperson for the Department of Health said.
